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Wave properties: 500
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Wave properties:

electrostatic emission with wave
frequency between the
harmonics of electron cyclotron
frequency

at the nightside within ~ 6
degrees of the magnetic equator
over 4<L<10 (~ mV/m) [Meredith
et al.,, 209; Ni et al., 2011, 2017]
and extended L~35 in the
magnetotail region (~ tenth mV/
m) [Zhang et al., 2015]

e MLT dependence
L dependence

e Geo-activity dependence
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Wave properties:

electrostatic emission with wave
frequency between the
harmonics of electron cyclotron
frequency

at the nightside within ~ 6
degrees of the magnetic equator
over 4<L<10 (~ mV/m) [Meredith
et al.,, 209; Ni et al., 2011, 2017]
and extended L~35 in the
magnetotail region (~ tenth mV/
m) [Zhang et al., 2015]

Excitation:

Loss cone distribution [Ashour-
Abdalla and Kennel, 1978]

Fast flow-driven dipolarization
and electron injection from the
magnetotail [Liang et al., 2011]

Question:

How to explain the
observation?

 MLT dependence

* Ldependence

* Geo-activity
dependence

Local excitation Propagation

l

Hot Ray tracing

Linear growth rate



PSD - wave frequency and linear

Hot plasma dispersion relation for electrostatic mode
growth rate
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RAM-SCB model

Global energetic
electron

* MLT:0to 24

* L:2t06.6

* Energy:120eV
to 426.65 keV

* Pitchangle:0to
180 deg

* Time dependent

Ring current-atmosphere

interactions model (RAM)
[Jordanova et al., 1994,
2006, 2016]

Kinetic equation for
H*, O*, and He* ions
and electrons

Including all major
loss processes

Convection and
corotation
E-field (supplied)

Updated to general B
field

Coupled with a
plasmasphere model

Pressure

—)

B-field

—

3D magnetic field model
[Cheng, 1995; Zaharia et al., 2004; 2010]

JxB - V:-P=0

9 9 P (nPa)

® B-field boundary conditions from
empirical or other global models




1. Finding energetic electron phase space density from RAM-SCB
model

2. Fitting energetic electron phase space density to find f, and f, fs — st + fsl

3. Using linear growth rate formula to find wave frequency and

linear growth rate _—
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Phase space density
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Wave normal angle
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Step 3

Wave frequency

Linear growth rate

Compare linear growth
rate values for different
MLT, L and Geo-activity
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MLT: 3
Mag:10"-4 w
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Instability is strong at nightside and dawnside, and is weak at dayside and duskside
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Linear growth rate comparison for different geo-activity

MLT=0: Main > Recovery > Weak > Pre-storm
MLT=3: Main > Weak > Pre-storm > Recovery
MLT=6: Main > Weak > Pre-storm > Recovery

MLT=9: Main > Weak > Pre-storm > Recovery

Main Phase > Weak activity > Pre-storm > Recovery Phase

averaged AE of previous 3 hours: 1416 > 418 > 113 > 47

Instability is stronger for larger AE index
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The global linear growth rate of Electron Cyclotron Harmonic (ECH)

wave is evaluated for a selected geo-storm event by applying RAM-SCB
model to the ECH linear growth rate formula. We find :

* Linear growth rate of ECH wave is strong at nightside and dawnside,
and is weak at dayside and duskside.

* Linear growth rate of ECH wave is strong when L>4 and is weak when
L<4

e Linear growth rate of ECH wave is strong for strong geo-activities

e All the instability analyses are consistent with the observation for
ECH waves

2"d band ECH has similar results



